Preferably the other video carriers are modulated in response to baseband television signals.
Preferably each FM carrier generated at the switch ing point is at substantially the same frequency as the frequency on which its respective stereo multiplex is conveyed by radio. Four TV compatible signals are transmitted down each fibre in each link 5 by firstly frequency modulating video carriers of different frequencies which are then added. The resulting multiplexed video signals then modulate the intensity of light generated by an optical transmitter (in the form of a laser) which directs light down the fibre. A number of optical receivers at each hub site, one for each fibre in link 5, reproduce the video multiplex signals which, after amplification, mod ulate the intensity of light directed down the fibres in the links 6. At each switching point optical receivers and demodulating circuits reproduce the TV compati ble signals. True TV signals are amplitude modulated and filtered to produce vestigial sideband (VSB) signals and selected VSB signals are supplied to customers by frequency division multiplex over a down-drop 7. Each down-drop 7 may also be an optical fibre but at some stage a signal must be converted into a form which can be supplied to available television inputs, radio inputs or computer interfaces. The circuitry for performing this function is less complicated, and therefore the total cost is reduced, if the final down drop is a coaxial cable having a bandwidth of 0-110 MHz thus providing 4,621,282 3 ample space for two video channels, a duplex data chan nel and stereo audio programmes.
Stereo audio programmes are transmitted over the down drop by frequency modulation of carriers each of which may have a frequency equal to that of the equiva lent radio broadcast. A diagramatic representation of a conventional stereo transmitter is shown in FIG. 2 and a similar representation of a receiver is shown in FIG. 3 . A stereo signal consisting of a left channel 20 and a right channel 21 is applied to a summing circuit 22 and to a difference circuit 23 to form sum and difference signals which are applied to a multiplexer 24. The multiplexer 24 also receives a constant tone from a signal generator 25 and produces a stereo multiplex signal. This is then applied to a frequency modulator 25 which modulates the frequency of a radio frequency (RF) carrier. The modulated RF carrier is then applied to an aerial 26 via a suitable amplifier 27.
A receiver aerial 30 and a tuned circuit 31 (FIG. 3) supply the modulated carrier to a discriminator 32 which reproduces the stereo multiplex signal. The left and right channels are then reconstituted by a circuit 33 and amplified by respective amplifiers 34 and 35. It should be noted that the stereo multiplex signal is gener ated internally within a transmitter or a receiver and is not available as an output.
Before audio signals derived from radio broadcasts may be transmitted over the primary links of a cable television system they must be converted into one or more video compatible signals. The frequency of a modulating carrier must therefore be changed if the signals are to be conveyed by frequency modulation. However an optimum video channel produces too much noise over the primary links for satisfactory ste reo signals to be transmitted by conventional frequency modulation. Noise is generated in the system from many sources, for example, shot noise generated in the re ceiver photodiode, amplifier noise and noise due to non-linearities in the system. Looking at the radio transmitter shown in FIG. 2 a stereo signal is available from two sources, either of which may be modified to improve the overall signal to noise ratio. Firstly the left channel 20 and the right channel 21 may be modulated separately each with sufficient bandwidth to provide a high signal to noise ratio, or secondly the modulation index of the radio output may be increased using a multiplier/translator combination. However an ideal solution should make efficient use of the available bandwidth of the video link while requiring a minimum amount of circuitry at each switching point. A preferred embodiment of such a system is shown in FIG. 4 .
At the central station 1 (FIG. 1) stereo radio signals are received by aerials 40 and tuned circuits 41. Dis criminators 42 then remove the carrier from the stereo multiplex signals which are not demodulated to left and right stereo channels but are sampled by analogue to digital converters 43. The outputs from a plurality of analogue to digital converters 43 are multiplexed in a time division manner by a digital multiplexer 44 to pro vide a digital multiplex signal. This digital signal is supplied to a unit 45 where it modulates the frequency of a carrier which in turn is combined with similarly modulated carriers supplied on lines 46. The resulting video multiplex is transmitted over the primary links in a conventional manner as previously described.
At each switching point 4 the output from a multi mode fibre is supplied to a frequency demultiplexer 50 and further comprising at said switching point; means for receiving said demodulating light from the fibre to derive the modulated video carrier, means for demodulating said video carrier to produce the digital multiplex, and converting each digital representation to an analogue signal thus reconsti tuting the stereo multiplex signals; means for generating an FM carrier for each of said stereo multiplex signals; means for modulating the frequency of each of said FM carriers in response to its respective stereo multiplex signal, and means for applying the modulated FM carriers to the down drop for transmission to the customer by frequency division multiplex. 2. Apparatus in cable TV system according to claim 1 in which the video carrier is one of a group of similar video carriers each of which having a predetermined frequency, the frequency of each of said carriers is mod ulated, and the intensity of said light is modulated by the sum of said carriers.
3. Apparatus in a cable TV system according to claim 2 in which another of the video carriers is modulated in response to a baseband television signal.
4. Apparatus in a cable TV system according to claim 1 in which each FM carrier generated at the switching point is at substantially the same frequency as the fre quency in which its respective stereo multiplex is con veyed by radio. s
